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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching regulator which 
operates stably. 

SOLUTION: This switching regulator 1 has an autoskip circuit 80, 
and the autoskip circuit detects whether it is of light load or of 
heavy load, and at heavy load, this operates in PWM mode, and at 
light load, this operates in skip mode until the switching frequency 
of the main output transistor 1 5 goes lower, and besides even if it 
turns from heavy load state to light load state, this does not shift to 
the skip mode until the state of light load continues for a certain 
period. Therefore, even if the state of heavy load and the state of 
light load switch quickly, the PWM mode and the skip mode do not 
switch frequently, according to it, and after it becomes stable in 
light load state, the mode switches to the skip mode, so there never 
occurs such a matter that the operation becomes unstable due to 
the frequency switching of the control mode, and this switching 
regulator operates stably. 
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l> — ^(CfBU PWM (Pulse Width Modulation) 
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V5„ 77 / f* / f _ ^/ / l' Kl 3 6 CD# y— KS^?- 
liih^y^? 1 1 50V- xi^T-i-^^^tlTJo 
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[0 0 0 7] ixEcD^'f vf-SV^a. V—9 1 0 1IC 
*5I^T» HlEV ccl (3 0V)*SttR«EiB^-l 9 1 
|cRttD$tu ^h^^v 5 ^.^! 1 5*S3fiiL^^lCfc 
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skt LTA?tffi-? 16 5 (omm-i^m^ y^y^ i a 3 
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MHF-fcHU ffl*«ffiV out ©^ffi«E*SA*$*i., 
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f^-fSo -CO F7-f/^ 1 2 0 {Bills' 7 r 1 14 

b. o— fl|/<y7r 1 1 6 b Sr5fiTLT*59s WtMmmi 
1 3^f 5 |±J73$ttfcPWM'ff-§-Vp ffM f4 > 
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*a^ff4St5ffiJ|!j h7^7^1 1 7 COjSWHf W*««^ 
LTtB73«HV out ^TL, Wo, ffl73*mV 0Ut ^@T 

Smjl4 D tffiv^#fctt* ^y-^^ i i 5 co^ii 
fttQAXttft b 7 9 i i 7 ojKN)Wm^Wn b"^ 
tiJ7j«ffiV out ^±#1--5 r ir(c«};!9, tti7amffiV out i4 

[0 0 2 0] ^©i p^PWM*- K©W J 5), AW 

ffflfflHf-5§-V S o£tii7j1-5o iSHT^7°l 1 1 

5V3y^>-^l l 2as#»tfMfc«Bfc:*-5 4:£ , i>K, 
t^7y-77 3y/i/-^i 2 1 #i&f£tfcl§tc&£ 0 
[0 0 2 1] «Et^tHlH]SSl 3 0*»btU*4*tfca^l« 
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X^u— * 1 2 1 coSteA^ffi^-tctA^^nSc 

t ^ ]} 3 W« 1/-^12 1 co^SteA^jSaS^ 
iCfi, £flMtffi£fifcWl 3 3 *»P>SiH«JBEV r ef^AXJ 
§^XT*3'9, t U a W U-^ 1 2 1 t*ffi^)t 
ffiVoutOdfftBEi:, S2p«ilV ref t75SJt^$n5o 
t77!)^3y/<i/-?l2 1li tU^J« 

±h7y^^ 1 1 SSr^iiti^^y^V 
skipSr^L, ±!E#JE«JI^S*flliJ£V re f J; (9 fcffi 
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[0 0 2 3] K7-f^l2 0li> PWMf- K£IH*S 
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[00 2 4] ±i£ Life* * v 7*:- KT?fi, t *x y 3/ 
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[0 0 2 6] -WEtt*©*-* yf-tsyv 

u— ? 10 1 T-(±, W^^EVout* 5 ^^**^ 
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7^-y-£, ±IE^l©y-Ki»*SjE^ £©fU3Wg 

«J±(C^ D/c^ffiSE £S*®JE £ Sriti* Lt PWMtt 
5PWM«#^@|ili:» ±ia^ttimJEir S 
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p wMffl^-3z.fi±ts^ =^ y ym-§-(c/s cxmw)m%r&± 

^>yh7^i?x*\zM1riZW,mzi&ZXX'{ yf^ 
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1 12»e>(4, ***3EV ref i:, fcB*mjEV out <D#J±« 
JE t ©f&SStf* « £ ftT Htfj i* ft 5 . 

[0 0 4 7] mm.T 77° 1 1 <Dtfc!*mjEEf4, a 7/< 7- 
^ 1 2<D^SteA*« J F-(CA73$^6„ fife*-, 32^7 
1 2COSteA*S^-(C(4. Hft»^EIte5 7*»& 

2TE^iSh gHtT77°l l<DfciJ*«ffi£:tfSitK£ft 
3. t«>fe«, 3 7^'U-*1 2 (iW*aJEV out ^ 
£fflffi4 9 fcift^i: h7 7v>;** l 5<Dmm$t 

Mfg-S§-V PWM ££j$LT, 3fctiJ*-r-5 0 
[004 8] 3|C(4 3i 7^7— ^ 1 2 <Dm 



*ff -!§-£, t^f!l^3y/<i/- * 2 l<£>|il*fH§-i: 
/5SA*£ftT:fc9, ay/^-^l 2Xlitxryv-7 

& K7^'<2 0{ctB^1-^ o PWM^e— KT?f±=W-«U 

— * 1 2ftm¥-$.MKh%tL*b. mmmt&i 3(4=7^ 

7-? 1 2*»e>ffl*S*tfcPWM«-S-V PWM Sr-t©44 

[0 0 4 9] K7-Y/<2 0(1 rtSPaWWE*^ 9 2 j4» 
&ttl&$ix5rtlS5«Si«£EVcc2(5V)^J:oT»fH- 
5„ ^(O K7-f'<2 0lt'Wffl/<y7 7 1 4 £, n-fffl 
/<777l6iS:tLT*3D 1 WSEIKl 3*»6>UJ*S 
ftjfcPWMfl^-V PWM (4, ^«/<y77 1 4Mo- 
flij^-y^r 1 6~.fcA;fc$ftS. 

[0 0 5 0] y^m^y -7T 1 4 <Z>fctj*SSH^4, 

y7rl4 fc(4, 31 yfyf 3 4ty-i' a— K3 5iA> 
fefc*^* — 5>jK7t*II]|&3 7*SKltfc*bT*5t), £h 
7^^15©y-hJ»(^ F*9a5«aS*/EVcc2 £ 

9 hmm&(omm^wimx^ 545 fcflWteft-cvs© 

T\ M*<?77 1 4<©tfci*ff-^K:i9, ±1-7^^ 

—W'< y 7 r 1 6 otil*ffi J ?-(4ffil5 F7>^^17© 
h*m::g&iR£*bT*5 9, p-fH/*s/7T 1 6<7>tB 

[0 0 5 1] ^«^y77 1 4<DlHtim^rt U—W'< 

v7t\ 6om*«-^t(42v>^ste-r54 5t-«^$ 

ft-C*S9, 'M'fBl^s^r 1 4(£(4, PWMff-^-VpTO 
^A*$HT^S©-e, ± h7^? 1 5(4PWMff 

7(4PWMff^-V PWM (OSteff-§-(Cj4;CT^'<' y*f-^*f 

[0 0 5 2] ^-CO^, tB*®J±V 0Ut ^5g(f^fl;j±4 19 
tSlV>tt{C(4^h7V^^ 1 5 ©*ffl^W&tWfi«J 
h7y^?l 7(DJiir^^7j5«/>L.Ttil*®i±V out 
^f&TL, ftfe*. ffi*«JBEV out ijS9f?E«EE«t 9 fcffift* 
i:ir(C(4± h7V^? 1 5 W^iiB#PflS.U ?; ffil!j h 7 7 

•r^rt(c4 9, ffl**ffiV 0Ut (4-^fil^f*o 0 
[0 0 5 3] iCip^PWMt-KCtlt-, AWf6 
0*s«^«f<O««tc*5 4:, Mftffl* h7>-^? 1 7 
(dgfcft£«ato/J>£<&3o h^- d rS'7'lH]SS8 0 

14, ifth7^^17©7-^-KK>W©tffi 
SrlftlUWEVLLi: LftfttUU *©*ttJmJEVLL*sS5< 

SiJffllff-^VsoSrtH*-t-5„ 
[0 0 5 4]. rcD4 5(c, M&ffifrz>&&ffi\z.feftTZ> 

tft?^i-5o ^^fy^^v- ^8 IC^SIsAtjC?- 
(C(4, «JEES£J«leIJ» 7 3i4^Pfi^SJP«ffiV limit ^A 



(7) 



4#^¥l4-058239 



limit ^ 4&iii«EEV LL i:3rJt$fcU ®ttini£V LL t>m 
^S^ttJEViiroit^ifC^ofc^, **y^- Kfc 
*^-Jt«*tHfflHi-Sr»fmilB#J«lEBS8 2iiffi73-r5o 
[0 0 5 5] KtfmtBfli!Wl|H)l& 8 2 JCtt, tMRtftttiffir* 
irttiCPWMff^-VpwM^A^^^TfeiJ, JttSftttti 
«^tts^§n-CV^«W> ttfmttffifPBK8 2(4, 
PWMm-g-VpwM^&^C^IWI CJSKSctfV^ff #V 

/v-^ft-i-Vci^tti^^tvrt^JSria 3 OB#£J t opid^ 

-r, 

[0 0 5 61 v'7hUv ? ^^8 4ll 5S»7yy/7 
d ^ /ll^ 8 3 p 8 3 5 t« § jxt*J <5 , :©/-«/^ 

igi^LTtti7j£*t&< fcS i7J<7y M&(4y-fcy h 

[0 0 5 7] * -7 >- h^r Lfc^*, ii^L.Tf±57J 

•7 77 n 7 70^ 8 3 1~ 8 3 5 ©gf t P CfiS, 
:b^5{if£f7#*V b^fcfb, EWtftJiftJPlIlSg 8 2 
(4** y^t- KSriRL, *JWt-9-Vso«r9J**., * 
*y7"t- KK:S**£:-f 5«U»fll*Vso*ISJST>'^ , l 

1 (CffiTJ-TS, ZOtifM&M 3 <DB££iJ t s kipf-^= 
[0058] Z.(D£o^ ^Wf^-Vso^^df-s/T"^— 

t-x^y ^3y/<^2 i tt»f^RlB»-9J 

>J#;b£„ 

[0 0 5 9] mJE^mil]^3 0*^ttJ7J$nfcffi7J®JBE 
/^-^ 2 KDSteA73ffl^t-t>A7J$tt5„ ffctf, fc 

"9, t^T^y Way^U— 9 2 1 -t?ttl73«ffiV 0Ut (0 

t7fy-773y/N>-^l21ll ttt7J«JBtV 

^yWi?l 5£^jIi1-5**s/^f^-V ski p££ 

(iihyyWn 5£^«i^3**y7 B f§*V sk i p 
££/£LT, ^SElifS 1 3 tCtB7Ji-5o 
[0 0 6 0] y T^e— KT?(4» => W< 9 1 2 14 



[0 0 6 1] b'7'f'<2 014, M«/^7r 1 4 £ n 
-fll^5'77l6t?rfLt*J9, Z&ZlnsetititX* 
S'T'fS-i-Vskip^C-CaEhvVW^ 15t»F7 
1 7£D«-y- hHKHcWEEtrBtflDU 3-tti7J h 
7^*:? 15, 1 7 

[0 0 6 2] 4§gb h7>W^ 1 7(4, iF7>-W^ 
1 5 dS*ii*ttt©»lWtt, PWMt- K f: HOH^diS 

|§l£fcoT^3*?f7T*f4&V-> 0 
[0 0 6 3] n — ftij/-^ y77l6IW TVPSg^ 7 1 

y 7°[hISS 8 0 h *—-7'Mt % Vsp^ttiTJ £ tt 

L-Ctdf^-f 5. PWM^e- KTf4^^~ ^ft-§-V S p{4 
^B#tH73$tLT*3'?, D-flj/^77 1 6f4^(C»^ 

«K)h7V^^l 7ttflfK*ii««IC*>5*S, 
yT"*- Kf-*3V->T»4, WSbh^yW^l 7{C>(tL 

—astasia] (hi 3 <dt 011 ) K^*-yM*^-tfmti £ 

;Jx3„ ^co^m, iH)h?^?l 7(4, (t-§-V S p^ 

[0 0 6 4] rcDJg-a-tClte, f-a— 3^/1,4 1 <DWHQ 

x^ 17 (.114, r 0?F4^ K t f 7 7^*^ 

K3 6iSi^^tlt^5©-e, 
- KluttfcSKttSlfch/f, 77^W -yuy^f t-K3 6 

-^^6 otc^^ttS. r«0 4 5(-, ib7^W 
^ i 5 S.O=ffi§!j h7yWM7 ^«9/aiKr%lk 9 K 

[0 0 6 5] ±56 Ufc^^r v 7°^e- KT*(4, txfllv' 
^n^y^lx— ^ 2 1 £fflV^*=¥s'7'fi-S-V s kip££/£ 
L, ^^yyffif VskipTih^y^? 1 5S:* 

m/mm£^r^z<DX\ mxmmv oxlt &mmnmv 

4 5(c, «*WB*t^-fyf L y^««»*S/h$< 
^ 7 7^e- KT-tftf^S-tirSr b\z£ <9 , JbSzE Ufc^-r' y 

[0 0 6 6] r 5 LXX*??**— KKiS3 9#t>o^« 

#a^ffi{cfc2,i#co^t±311BEV LL ?r^(iJbT*3t), ft 
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L, txf!) ^a^u- *2 1 Sr^ib^ffiid-t-S 

[0 0 6 7] £X±.m,W Lfc i 5 t-, *3teSfc7g«B«>*-l' V 
f-^V u^a. v—& 1 tc<£*Ui, Af/iSlAffflti^ 
bft&fCtlWot'b, -r<*(c:(4PWM*- K*»e> 

KfcHI 9 #i? 9 , * * s> 7°{f ^-v skip cDji&3&fO& 
CTffiTJ h7>"^^ l 5, 1 7£*-i' y^-J^S-frr 

[0 0 6 8] rWfcfe, ttJ^WEVoutsSS^gfjeft*^- 
[0 0 6 9] &*3, **JSff^T*i4, ^7 H/-^^8 



^e- KlCgJ 9 9 , ^^y7°fffV skip &4figLT 
y^7ny/©SM 1 OI&S-LT, ^/W* {§■!§• V ci riS 

[0 0 7 0] 

[Hffi<^ffi^^tfti^] 

[01] #3693®.*^ yf^^i/Jfal/-^©- ^!ISr^ 
[113] ^pjro^-f-yfy^u^rai/-^©, 

[^-Sf-COt&BJ] 

i ^yfy/^ai^-? ii ^iry 

7° 12 =t^s<U— $ 15 ih7V^ 

9 17 lilbh^vv 5 ^^ 2 0 Ky-T^ 

CRttlElK) 3 o l&ffileJSg 8 0 tf— h * 



[HI] 




